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is 12 feet in diameter and 3 feet deep and capable of containing from 5 to 9 tons of gravel. The grinding is effected by four blocks of diabase, each weighing from 600 to 1,000 Ibs.; the rate of revolution is 14 times per minute, the time of grinding being one hour. A tablespoonful cf mercury Is fed in with each charge, and the total loss is only 10 per cent, of this. The pavement costs 140 and lasts for six months. At the end of the hour, a gate is opened in the side of the arrastra and the charge run into a sluice, 200 feet long, where the mercury and amalgam are caught by means of riffles. The capacity of one arrastra is 50 tons of hard cement per day, or 75 to 90 tons of soft surface-gravel per day. The cost is from 6 to 8 cents per ton, and more gold is extracted than when a stamp battery was used at a cost of from 20"to 40 cents per ton. One man attends to the four arrastras. and another to the Gates crusher.
Iron prospecting arrastras with stone drags are sometimes used. The Stamp Battery.—The stamp battery evolved, no^ doubt, from the pestle and mortar was not introduced until a comparatively recent date. Beckmann1 states that mortars, mills, and sieves were used exclusively in Germany throughout the whole of the fifteenth century, and in France stamps were unknown as late as the year 1579. Brough has suggested that the origin of stamp mills was probably due to the manufacture of gunpowder. It seems certain that in 1340 a stamp mill, used in connection with this industry, existed in Augsburg, and that Conrad Harscher, of Nuremburg, owned one in 1435. They were first applied, to the gold industry at the beginning of the sixteenth century,, a doubtful record stating that they were introduced into Saxony by Count von Maltitz in 1505. In 1512 Sigismund Maltitz, " rejecting the dry. stamps, the large sieves and the stone mills of Dippoldswald and Altenberg, invented a machine which crushed the ore wet under iron-shod stamps." 2 In 1519 the processes of wet-stamping and sifting were established in Joachimsthal by Paul Grommestetter, who had some time previously introduced them at Schneeberg. The improvements gradually spread through Germany, and detailed descriptions and drawings of the apparatus were given by Agricola 3 in 1556, from which it appears-that the dry-stamp batteries in use at that time consisted of three or four square wooden stamps with square iron heads, working on a flat surface without sides (i.e., no mortar-box) and raised by levers or cams set in the axle of a water wheel. The wet stamps had a wooden mortar-box with an iron bottom, and an iron screen set in an opening at the end of the mortar through which the water flowed carrying the crushed ore. In some Hungarian mines, Bennett H. Brough 4 saw some primitive stamps in use, resembling those drawn by Agricola, weighing only 100 Ibs. each, and having their heads made in some cases of hard blocks of quartzite. At that time, in cases whore the conditions of water supply were favourable, these stamps were able to treat with profit an ore containing as little as 2| ozs. of gold to 50 tons of ore, and at Zell, in the Tyrol, they were able to treat a slaty material containing 1 oz. of gold to 50 tons of ore. Such economical work is seldom possible with the modern Californian stamp under the most favourable circumstance?. Agricola's exact description of the treatment of auriferous quartz in Germany in 1556 shows that the methods in use at that time were strikingly
1 Beckmann, History of Inventions, vol. ii., p. 334.
2 Agricola, De re Metaflica, p. 246; Hoovers translation, p. 312.
3 Agricola, De re Metallica, lib. viii,, p. 220; Hoover's Translation, pp. 284, 2KT.
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